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Title of the Invention: Method for Improving Spin-on- 
glass layer on substrate 

Abstract : 

This publication is directed to a method including a 
step of injecting a fluorine ion into a spin-on-glass (SOG) 
layer (24) to form a modified SOG layer, as shown in Fig. 2. 
This fluorine implant treating is generally referred as via 
poisoning, which prevents water gas from generating at via 
holes. This enhances reliability of multi-metallic 
materials. Furthermore, the modified SOG has advantages, 
such as low compressive stress, low wet etching speed in 
buffered hydrofluoric acid ambient, and via yielding. 
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-* > - 1S=7 */l & 4 * tm <^Ti£&-f S^ifetC 
9XflMMU «&£l/T, ?8«£&l&£-tSXiIi: ; mf 

se-ftfvftA&ffl^r. airE^v-a-v-rfvx/BK 

[!S*S2] ftl 8 0 0-2 2 0 0A©JS£&:rrS 
t!TESEaWS:2@»[a-rsc:i:lcJ:oT. grKX^V- 
*>-^7^i £ J&ifrf SSI 1 E«©£i£. 

•> □ * U v- A> e^fiSf SSf *S 2 E«E©:fri£. 
[51*84] mrffiZtA-f^VJl^ysg (F*) T-fc* 

!i*3UE«©#i£. 

8 0 K e VCifc S!f#SC 4 E*S©#8U 

is*«6) mnE^wv^vhwstftfjsxi 

0 18 ~ 5 X 1 0 l M # V/ o m 2 X& 5Sf 4 E«© 

[!f#«7] S!iSe^S:iK)10 0t:~3 0 0X:©S« 

&v 1 - 2 ^HUlfet *SM?£ 1 E8©#2;. 

[Sf#S*8] iKrE«{b£ft3 5 0 , C~4 5 0t;©?ag 
It fcVTft 2 0-40 IHIUSf SSI*« 1 E«©#8s. 

[!t*«9J 7u-:Hb^S*<b&-i£Sfcm#S** 
^h^v^x* (MOSFET) #/gtt£JHffiii£*tf 

KJSlvc. &©Xg:¥&ttg«rt5.tf±lCMOSFE 
TSSWttBifciR** *Igfc 5 fflffiMO S F E T«3t 
O&ttS^&SSitt^-tirSfcJ!)©^ - VfttfSJI fc»A 
-faxgi: ; WI^*-:/fba*TO±clMWBfc»J** 
SXgi: ; H?E£*S±©BuE^Jf £ft«?ff i:©±K* 
tfv-^v-tf^xJIfcrau tftlckoT^i/— *■ 

amt««ttft«:aA-r*xai: ; arExf 

±i:ttlB?W»i:KlB2aWlt:f*3»**r. tt«B><*- 
vfcWWiciBlte*. WIE^lz-i-ftMO SFET# 
/I#£JB«it«:&fifc£-ti:5Xgi: fc*MOTB#». 
QfcftglO] mfE'T*>A'>*?)3xl0 lo -5xl0 

T-feSSf#«9EtS©*i£. 

[a#an] BuE-f^vA ; 4o~8 0Ke v©>r> 



2 

-f=> V Nx*;u*-&:£TSSf*SI9'E<S©:£2;. 
Uftftgl 2] mrE^e>-^>-*7X^A>2«a 
JT?*y. tt3 6 0 0~44 00A«D±{tt*S«:*rt"a 
Sr*fi9E«©*S5fe. 

fft. 

[!f#3* 1 4 J mfEiHR l/fcflt? 8**7 v XT** SHf 
#EE«8©£ife. 
10 (Mtfll 5) ^u-^{IASMMfc*-i|9ri(Wt»» 
*»h9>S7** (MOSFET) #JH*£JB«S§S:ff 

&©xg : ^mmmmj-^uo s f 

E Tijiffl&lSiiSrJ&fctaxgi: : mTEMO SFETjJ 

"taxSt ; HuES«U:©mrE$6&Jfi:ft*8te ©±K 
US-fr-SXgi 

SJEX f V -* >- #7 Xif fcXtttC&v >T«{b S-fr* 

xSfc ; «riea-A*fb*tfv-*>-#9xJi±icfHi 

- #5 fctWB><* - v<b«®f * t?©?L Sr^fife-T <b 
XSi: ; mrE*6»ii±tHuEatf kK*2*«Jlfctt* 

^-{bMOSFET*JW«JWBfct:ai*S**xai:*: 

#ti , HuE#i&. 

30 [If$3l6] |iHB-f*>3S ! tt3Xl 0 1S ~5 XI 0 

T?**B#B91E*0#i£. 
[0£417] HuE'fjf>A'4 0~8 0KeV©'f> 

75> sx*;u*-Mrr*B#gii seis©^. 

tSI*Sl8] BuExfv-^V-^v^A^Sa 

Si?*y. tt3 6oo~44ooA©£&®s&;fr-f a 

[0001] 

[S«±©fOffl»»] **fll*il«H*©fe*fflaA* 

tlfc ^ V— X y -f-y^ y (non-etchback)£JBR3S!St# 
(IMD) ^U— *-{WtJftW*^tf>-*V-*9 
A (spin-on-glass) ( S O G ) M & * A1" S J&S H Bfl b , 

[0002] 

50 IV&ttoMS) S«E©*«(M6fiU:«)a*a**«a:- 
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3 

&\Z&Z>bO)X'Sb&. l/A>U Ctl6©jf (lOCJl© 

[ooo3] zu*o)*m\tii$m*ifti&<to-fu-b 

jj-hUi/Xr-Htlu 8f^£JBtf— XTV7(over st 

e P ), *afc*^{ma^tf£&-c^.&. d*ie>©r-rf 

t±. fc©L/^;i/©/<3»-:/fWf SrSg^afefc^E© 
^U-^-tt(planarity) & 1 "3© W<Mzmft? 

*#9Mtlc£KlC& »J d S^Jltt&HttftU^Mnetal 
lurgy level) Hfc\>T«flCfi3lt?*S. 

[0004] ^jBrassti^&^u-^b-rsfcAica 

'"E>*VCl'»-&. &ofr<?)MMt~ 
X^yi»-K(bias sputtered^bWs??©^. 03*. 

tf*x*i"J*—h# i 7X (PSG) &U=/-Kn*x*i/ 
'J*- (BPSG) ©.k-pfc. <&S:tf7.*©-3£ 
». iB[Rl^vXvmcVD(PECVD) ^©StffS: 

[0005] $e>nfii2-m. xtrv-Ji-v-tf^xtf 

- #7 X Srffl ^fcfr 1/ OftlBtfU'WnD (interlevel)#s 

tfe»jitt7*hu^h©xtr>feai:i5ie5^ « 

#if SEtt® S: x fcT>««-f S C i: K. «k Ttt « S 1* 3 . 
f- hX»±*-^>^-e$a»S-tirT. Jf&S^bS-fr-C. 

&g©xevft»Ili. ^i»-><b£JB<3i#©Ra©»S: 

ut. £J5<8#±©&®f * y < * y . - 

tCttRB®ttijft&K'Cfc&. «*.«. xv(D.L.Yen) 
O^SfttfSBS, 0 0 3, 0 6 2#tt7l/-:Hb*e8/f 
©-SJi: LTXtTy-tfv-tfvXjf &ffli''>"C£JI#£ 

[0 0 0 6] i*ie>©Xt">-*>-^7Xt±v;i/f-U 
"W^attfi©fc«>»c*»<cl6l»*T*yi<b#. iltt 
tt7;i/ 5 - ■> A a>£f!ifi!c£ - Wb£JSJf £ x tr 



4 

feftic. «*.t«fcSW(FLfc (cvd) »t*«f*©* 

5 y ^-vmm *toz.zz.t *>&35-c?& a . $ £ 

K, ^7?L&CVDK{b'ir'f^/XtfV-^>-^ i 7 

-f £fcAv&gf£>S. ^'T7?Lrt"C-©**X^(out gas 
sing) tftWbxatft IC X - * > - # 7 X* K.mtt 
S*»Xt±ft©S**DX(wet processing) tplC®lRS*l 4 
10 *5gL<»iO-H#?K<fc-2>i:#;ste>iT,a. Z©nB6 
fl^**fc*©lte^n*xfcxv©*BttlWS5. 0 
0 3, OGa^-lcioT^fetvr^S. 
[0 0 0 7] JUTJWiZ^^-Xy-tiv 
•5Ci:£igttSfc«>©l:£&l±. X^V-^V-rf^X 
JiS:Xyf-Ai/i;(etchback)TSif:T-&5. Z.<Ji^a 

CVD8tfbfe©&A(encapsula 
ting)£ffll>T. I MD^U-^ftJB&ScriUEita. St 
20 r3*>©iyf/<y?^Dt^*V<f^ (M.W. Batty) ©tK 
BttHF!B4, 8 9 4, 3 5 l-f-a^U V^(P.Herend 
a)©*BSg4, 8 2 6, 7 8 6*tCJ:- 9 ?2'<&ti-C» 
4. s<£-Mb&M®m©illfcX£:'-*:'-#?X 
"e*SW4tt©«ttfca V(S.Hyiin)t|0*H«M : »4 , 
9 8 3, 5 4 e-f-K&XfclvTn*. 
[0 0 0 8] dJie^xy-^y^n-fexliA-f 73FL 

Hi: L. Ci\««xyf->dr»cM*tfc«f Li»Mllft»A 
TSZfctc-fS. tfflxlf. a -^vdTSWft (loading e 

30 f feet) t7-f — X-C > i' - J5!lS(iiiicroloading ef fe 

ct) tfx* ^< BX(C UT. JifJx y * V df 

[0 0 0 9] xtT:/-*:/-*r5Xffl*fxj&£jWB«tt 

2:A^W>CieS4l2:SnTv>«. d©$&*t±. SACVD 
^©Hli?SS{ii^*vsxif>-^>-*' i 7Xtc7;u$ 

A^wiWft^-f r?ncfe*^-c. ft*arare&y. 

tC/-K-fX-V^<-< 7 (poisoning via) i: U-C*0^ JvT 
40 XfV-*>-^fvXS:-€-©iffifiS©M®5lcJ:oT 

tf. /ftV7(T.Homma)3H£. J. Electroche 
m. Soc . 14 0*. 1%, 1993^7^, 204 
7-2 0 5 lHKfc^T, Stfi±©SOGS:ffiabT. 

tr>-*v-^5x (sog) «4bt»3Kat$jnps5, 1 

9 2,69 7-§-Hl/3l-Vi''(J.H.K.Leong)lC c ):oT$gS- 

50 [ooio] ¥3M*#jroi. mtf. /fx^naaft 
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±©x ^-1S=j xaafeAlfcfrS&T' 7 n -^t? 
&&. 

[0011] 

r%H^ awft l «k ^ t -r ass®] #-L©'< 

-f 7ftrt©##©:tf Af&£&8?fl3-tS2fc&2 ftfc s O G 
tz. ft© y V.X. y y ? X fcT> - * > - # v X 7 

[0 012] ffi*-C. f*ffi&£l$fc:fr£S:*i#Ufctf 
ft. «ftfc«3attXtf&Jltt^£fc#3-*SOG£tl 

«trsik*\ *f&fl.H©ffi©B«refc*. 

[0013] 

[sss*#ft-f*fcft©#a] iiteroawnioT. 
ic^awatfssiwtt® m.$ct * s o Gjf©St&fc& 

C©<£J*li¥8fc£«S:«S-fSX 
fV-*V-#7X (SOG) Jf4nC7yj!H'*>S:& 
A-f*::i:K<i:-sTgfifcS*iS. ftK. ;r©S0GJl& 
Hfian*>VC«{bSii-C. SOGJi©tt!K©*^i£S: 

[0014] ^@&r^:*©#Jl#£JR#*U:XU ! 

ffl©:7 , U-:Nb©fcft©#jaSOGjg©^:?j£S:>$'< 
■fac: ticker, <au S«©±5M±icfflsaiSffl 

©Ajem^fe^fiS^rsfltricBi^-r*. c©«tgi±fcic 

(teos) &fflv>r. («jtif^7X7 
StMb^lSf (pecvd) c©^*-v{b 
£JgjI±lCift2 0 0 0 A©Jf£ &#**!gl -MifrJ 

Srfflv^SitlCioT. |?)4 0 00Ai?S©Xtrv-^ 

T. e5ca7j/^/£A«tS (FIT) SOGSr^-raxt^ 
[0 015] *%W<DBfiRXjm<D%l&MmW\Z® 
•S. 

[0016] @1$:S 6H5¥L<3Wrf St. ai"C»± 
ij^fiSLfc#N^-v >*/i/£JS®<b&¥«ft©m#$fr& 

(MOSFET) fcSftHjrf JB1X 
S-> U -Xtti^«cStg 1 0 Kfc^T¥«<*:3lffi®t£$: 

fflJBiaft^. ¥8&StStt$?£ KIK10 0 >tga 
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«H¥ttKlSlfe^-«<r-f*3»«6j««. SMI 2: 992:6 

tf. fr-f**a««tts©*4«*«)«ffiaR»feiMh*»6 

l*i£*\ n->T (E.Kooi)HioT«©^B1$SF 
£4. 9 7 0. 4 8 6^:gXP,tiTP5. j&StSftfc 

10 (Field Oxide pattern) FOX 8 ICfcoTH^ftfeX * 
(mesa)t fcH. TSE^O-feXlCioT^ 

[0 0 17] WS£tglO©£Bt:JKfltfl:L?. MS 
0~1 OOA-C&S. jKUfUn-Vjl 1 2l±LPCV 

d u&zib^m) *»k «k,ra#©jis x-m 

J: o T U VXtt t: *-f * > * -f * 
20 LT, #US/«j3>JIfe**ttK^«*». Xl±*?j9 0 0 

<bWSWI13ft»(jWi. ill 1. 12&tfl3&. 

{bur. @iic^-r«k-ptc. FOX8©^ffiju±*©f& 
©±tcy- h*Bi:*ifti: -> fcjftW 

■5. fclC a#©*iS^J:or. MOS FETfflV- 

x/kuw hii*»sx»«ucp- 

30 fcLTK-7SftfcN**>:M/M0SFET#i||HII 
fe^-f. b*'L. Pf-+>*;i/FET*8Bg|Jlr-»"<-f X 
tfN^-v v*;uWWMIIic$*.fc«t©ft*> »J KK#© 
Sit & * k ffl i > 4 c t iz <k o -c t> J^fiS S S d k i± a St 

ttioTCMOS FETS:|SI«^^rSCi:*^ 
[0 0 18] @ll±09;Llf. N'K-^VKi: UT©S 
40 i4&»r. N-fiW»ia«ticHJarc**J:^»c-f* 

>?iA ± o T J&jfc-f -5 - i: *>T- £ £ . 
[0 0 19] fcfc. ZO/<j>->0aS±IC?nSfbff 

xoieiwf i6 6»ifi-r«. d©Ji»±. mtf^b^'r 

^CWMt^d^i/Ui-h^^ (BPSG) . 
*X*i/U^-N^f5X (PSG) XlilSIfil'iitfeliJi© 

5. ClJvf)©^©f^fflJSeE (operational thickness)l± 
Kfb#)12:LT©)Kll 000-2 000 At. BPSG 
Xtt P S G fiv zMt LT©*-) 5 0 0 0 ~ 6 0 0 0 A JSl 
50 ±T'$>4. Ctie»©^J±<SE^K»i^aEi:*«^T. 
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10020] ifeS«ii&jiLry-x/Ki/'rv««i 

4 4"Cg5At3K3t(contact window opening) &Jf£fi£"f 5. 

[0 0 21] fcK. <gl£H#*H£^2 0&«j§©gi 
®±fcg^ft©;<*->rt*K#5fS-ii:*. d©£JB*f 
m\tHft U < »t*S)5 5 0 0~6 5 0 0 A©Jft$ S^-T* 
Al/0. 8%Si/0. 5%Cut?feS. L*»L. f& 

■^K(dual-doped)#Ui/U3>. *<< it** >. f-* 

i/MT/tCsK'J-9--f K(polycide) d©£JBtt**l± 

-c - i: x y ic i o Tma©«mtt ^ >r > ic 

^*->fbLT. 01 ©&JBJ12 0 ©'<$»- >£JfJl£-f 
-5. 

[0022] ftK02$:Se>K#L<SMrf St. *f 
hV y^^U-^b«llt©ii#© 
m 1 RtiiK^ Sff 2 2 &|g 1 - > 2 

0±lcj&&-f£. ^*vl±*SWlc|5|30 00~4 0 00 

7X/f2 4£}fM-f5. t*t^;i/Xt±?S«*lc{KfflS-tir 

cQ<ir*&ft«T-5. ?tat>*>-f\s—nkt cot* 

5. ASfftlC 100"C. 1 7 5t:&tf2 5 0t:©iS 1 £ 

a. #*SB#raiii#rai/:/ , i'-h-i?&a. Afitttc. * 

4*g«*S!^CS/a*-9->t?*S. 4000-44 00 
A ©£WSS K% IX. &«8U§t±#! 2000-220 
0A&S-C&S. 

[0 0 2 3] JX^V-rfi/-**?* (SOG) JftfS&ifc 

■fa. lttJJLh©^x7rS:K?S*trtOS^(pedestal) 

±K-fe5/h-r*. «jLtf*®*i*, 

U-C#-SS-arT. •7x77fi&S:*!j5 0~7 5X:K||# 

?z>. c®*M&2xio-"M'®&xiciBtt?&. 7 

y*-f*V (F-) £X\?y-*>-1fv*}§24$iC 
3 X 1 0 15 ~5 X 1 0 18 -f*V/cm 2 ©*!f£ b^«fi 
•C. ^lC5X10 18 'T5j->/cm 2 OtlS-C-/xA-r4. 
Z.0)4*y<(Vf7>htoZ-*)l'*-\t$)4 0-8 0K 
eVf*y. ^X.IfAl 1 i ed SignalCor 
p. «©As-2 1 l0*-pfci'n*tfvHttf4-Cli ; ? 
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£Stl* (projected) -< V7 , 7V M*gEffll±#ll 0 0 0~ 
2 00 0AT'<fc*. d*i&©&#T-e#£U^AB$|ffl 
l±*H OdDO?**. ^©T.ev-jfrV-tf^X&fcl:; 
#rt-c. *5j3 5 0~4 5 0"COfi*5HfloaSi:*>H>r2 
0-4 0#fig. *|H4 2 5-C©iaSlC*fi>T 3 0#R8« 
{bS-tt-5. ^^©^©^ysSHV^Vh&a (FI 
T) SOGT'n-fevUi. 7;i/5-^A&l/7;U5 --^A 
/^^^^•5'«^!)0XtI'HS:tiSAncS^S«{b5a 

[0 0 2 4] ftfcHSfcHl/Ctt. =BMt*<fjK©J|2 

;i3 0©I!t;t&8ftn,'rf*. ii^OU h^-'^-tiy 

yf2 2. 2 4. 3 0&&LT?l&'£?L-ra. ft-lncft; 
«S-ti:fcm2^Ji3 6i:<koT. Sll£JB/f 2 0^© 

SkKioT. ^JSlSe^^-V^btT. dOia3 

K{ft0£JH*m$: {gffl-T 5 r i: S d i: l±^ig#ic 
<J: o T S&Sfi?;* ix S-C$> -5 ? • 
[0 0 2 5] *^c0fiH4^S:^U. FIT SO 

[0026] 
30 [£ft0f] 

mm 

znmfcmit 8 >r 1 0 0 >*saffl«^WffirRi^ -f 

©FIT SOGej(A*?£lCi-5iDXi:l-:So'<. J^JS 

fe. Allied Signal Company (i(6 

ttf4. As -2 l l*^f£SAfc 0 v-#v-;tf7;Ma# 
40 S:ifS^fta'>XrAlctJ^-C2®S:fear5Ci:m: 

■»-c«ti*fe. *»aw*«2 200 mi -c* y . 

«©(bare)^-r^S8i , 7x7 7±lC^$*ifc. »CVC. 
•7x7 7?r'5^*-ei0 0'C. 2 0 0'CXU:3 0 0'CO 

±#-rsjasicfcH^-c. #aKKt>Hvci7}ria&'£u 

jSjBS'rSiLfc. 7yf-f^v (F*) &3-5X10 
"JSStP/c m 2 CD«lSay ! 4 0 K e Vffl-f*VX^l/¥ 
-KibVTS«5*-7x 7 7 i:}tAbfe. nm x77i:tt 
JtAL**»ofc. i^^. -7x7 7l:4 2 5X:OjaSi:*; 

o-c^3o»ra^bsi+/c. 

50 [0 0 2 7] S}ff'**?i:*IR(S)ta!l'tj£(ellipsoBietry)^ 
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•ko-cai^u a#©soG m^^yy) oi. 4 

0«k»Jt>iSl.>FIT SOGOl. 4 4ffllli. 
ftfcFIT SOG7^;UAtf«kygt2rT:&ftCi:$:5* 

T0£U 1 0 0£^bTWftL;k7^UA©l{5tf85fc$!l£ 
tkSSctZ. &&F I T SOG^w;UACDlR<S$tt 

y*IW»c**a»ofc. 

[0 0 2 8] 04-11 KB§UT. a*>5cSt»CD 
^5&fSSI£S'3U:#&-fS. H4W»LTtt. 200: 
i ©#reo**f£»©S®<b&<bttx * ^> if ( b o 

E) WfXyfV^bfe, &&FIT SOG7-f 

;ua 4 o ©&s£x y > *fiis#© S 0 G ©&g $ ix 
££Ojf4 2Rtfiig{bS0GJi4 4 icgfii; 

Xy*V^Sft4Ci:;tfWflLfc. FIT SOGttP 
E C VD®^l'^Ji4 6 i »J tiSfi^xyf-^^S ft 

[0029] ftK. ^2;t/©M&gI5#5 0i:-tM2;i/ 
©&&&# 5 2 1 LTO0 5 \Zm Ltzim& S O G V w 
;i/AOJ&#MiS:. 1M?;i/©MSgfl#5 4 tftjpgp 
#56i:LT©06l::jSLfc2fc&F IT SOG7-<;i/ 
AO^lI^fitlti^-'SwtlCioT. FIT SO 

&7^UAtij£;!jT"e#3&l4(tensile in stress) 

ofc. FIT SOG7^;uAic£ttft;S;aii#j&:7-r 
;ua <k y t> *fi8»fc** $ v 'J fc. 7 -r ;i> a 

<b£ . Cffliili^^M U ft 

[0 0 3 0] H9fcatb«JW*X»tf (RGA) K«fc 
■aTJfoMMftMIBl/fc. C0»£»CE3M*B*|B||IM»7 

OKioTjjVf F I T SOG*»&©ffi#±#*\ 09 

OS OG Ktfc^T^&fE (insignificant) . 

Jfo&SJ&liT e n c o r Corp. (*S. *'J7* 
;H7W, T-Jvf SCTe n c o r Fi 

1 x-2 3 20T-Hfi!U aWafxatfttUTI Co 
rp. (KB. *U7*^/-7W) «©Jie#*#&fSt 
■<?2S»Lfc. Kft*** hJUMfftt lE-9Torr# 

St off ^ *ot& 4 4 o r © <•) x 7 7 sag c *> ^ thk l 

[0031] 01 OTttFIT SOG^ffiiffl 

1>T. 1 6Me gffljf-ft? *j9=jy9U 79^7. 
* * 'J -S5>±lCgig b fcr ;U 5 =. ■> Affl5&*j| (inter 
connection) t^-rs^'T 7ffiitORCB#^KtC|i-rs 



1 0 

a*hfcra«ft«ijti:JtttLrntr. a^&^^+n- 

XlClibT. 01 0lcjgC^8 2lCj:oT^-rii^Oxy 
fv<-,47 7^;UA©RCffi£.fcfc/<-C. mio<Dm2~=?y 
i:|f^8 0i:<J:oTit. FIT S0G7w;i/AO— 
JtLTttuRCffitt. *»B»jWaaSl?H:ft < . #-TX 
Xb^-T 7 (poisoned via)A*^&&Pn3gT-l±&^C £ 

[0 0 3 2] El lttRTJ^H. »^9 0lC«koT» 
^77ICS1-FIT SOG^OA>T7?L^(yiel 
10 d) tt. «*9 2»CJ:o-C»5r5 7lC5frxy^s»jr 
^©A^ft&tffclSlbri&y. i^ttioo*© 
($ft£Wb;fc. (Resistance Ca 

pacitance)(RC) rX* -&J8v»T, 'U7Jl@.& 
0. 5, 0. 6. 0. 7&tf0. 8/tm&4rfStt£® 

/<-r 7assfe«it±T'ttt6$:a'j^ b fc. 

[0 0 3 3] *ft«fc*®#*LitXfflBttt:Ha^? 

mi] *»Ho#*bi»3aaiB«©«w»faiDH. 

[0 2] ;4M®&£U«|gftdlBtt®ttmBrSH. 

[B3] *^®&£ut£ft^0fimBrSH. 

[04] ttHLfc**XUWb«©7**ft.\»l (F 

IT) SOGfcffi#OSOGtOX;y?->^i&KOJt8S 

[05] ^•lr-ri';i/4'Oa^O->n*-9->SOGt->n 
*-tf>FIT SOGiiO^^^l/A^O^^^lC^a 

30 [06] gft+M?;Ui£Oii#Oi/n*-!f>S OGfci'D 
**VFIT S0Gi:O7-(';i'AJ[£;AOi'' ; 7 7i:J;S 

m 

[07] immMtmm (02) y^x^ttaF 1 t 

SOGOM*lCjb|-r-Sl OBP^OF IT SOGO}» 
* -< 9 U V ^O df 7 7 J: ft vast. 
[08] #WlJlfcflHli (0 2) ^XtMFIT 
SOG(0S*t;5bft51 0BP5SOF IT SOGOJ» 

[09] 5 4 0 < CO^aSi:fc^ftii#OSOGi:F I 
40 T SOG4:»CH-r*HiO®J^ffl«flaf*»*f (R 
GA) Of 5 7i:J:ftJtfe. 
[010] ly^yJ^U- MKSkFIT SOG 

[011] S«ft>'<'f 7-tf-rXT-OXy5 L y^s/^t F I 
T SOG (Jfiyf^-yJ) i:lcB§1"ft'' - <'r7%K« 

l^O^] 

10. -iri'^Stfi 

1 1 . v- hm<t® 

50 12. #y S/'JuvjfS 



(7) 



$&i¥8-2 4 1 8 9 1 



1 1 

13, wnt^r^mm 

14. V-X/KU^>®« 
16. tfcSJg 

20. mi£Ktt#gft*JI 



1 2 

22. mttWb4r'r«ff 

24. T.VV-X^-H^TM 
3 0. JB2^BMb4r-f*JB 



[01] 



[02] 



18- 



10- 




14. 11 12 13 



[03] 




11 12 1 




14 11 12 13 14- 



v 



1.40E+9 
1 .20E+9 
1.00E+9 - 
8.00E+8 
6.00E+6 
4.00E+8 
2.00E+8 
O.OOE+O 
-2.00E+8 



[05] 



SOG Z1)-fU?<l\, 



.00E- 




0 DO 200 500 400 500 
50 150 250 350 450 

a a (O 



[07] 



FIT SOG (K) day) 



[04] 



5500 



£ 3000 k 
H ?2500 - 
-^2000 

2tf 1500 

g^iooo 

500 
0 



8 

CD 



s 

9 
« 



42 



44 



« 40 



46 



l.n.n.h. n.ri.n.n»n 



SOG*** KftSOG 



FIT W/0 
« ft 



PECVD 



a 4 « it it a s 



[06] 



FIT SOG 



O.OOE+O 
-1.00E+8 
-2.00E+8 
-3.00E+8 - 
-4.00E+8 
-5.00E+8 - 
-6.00E+8 
-7.00E+8 
-8.00E+8 




0 100 200 300 400 
50 150 250 350 450 
& ff (C) 



s 

8 




DO 200 300 400 
50 ©0 250 350 450 

a at (C) 



(8) 



^¥8-24 1 8 9 1 



[08] 



[09] 



\ 



0 
-1. 
-2 
-3 
-4 
-6 
-6 
-7, 
-8 
-9 
-1. 



OOE+O 
40E+9 
20E+9 
OOE+9 

ooe+o 

OOE+B 

ooe+8 
ooE+a 

OOE+8 
OOE+8 
OOE+9 



13*1 0,/RT SOG JC* 



RG A 




-I- 



0 100 200 900 400 500 
90 160 250 350 450 

» A (C) 



to 



K4E-10 




200 400 600 600 
100 300 500 700 900 
^ofe^BfrM (s) 



[010] 



[01 u 



o 




rc n e 



e f eo <f eo 7ao 



QJ5m QJ&Mm 0.7*ffl 0j6 ± 0.8*m 



ft 



92 90 



too 

90 
60 
70 
60 
50 
40 
30 
20 
10 
0 



92 90 



< 7 m tt 

92 90 92 90 



92 90 



1 



I 



i 



0-5^m 0.6>*m 0.7;un 0.6 ± 
0.8 



